Synthesis of ε-(benzyloxycarbonyl)-L-lysine N-carboxyanhydride (Lys(Z)-NCA):
The Lys(Z)-NCA were synthesized according to scheme 1. Firstly, 8.00 g N(ε)-(benzyloxycarbonyl)-L-lysine was dissolved in 100mL redistilled THF, 4.00g bis(trichloromethyl)carbonate was also dispersed in THF and then added into the N(ε)-(benzyloxycarbonyl)-L-lysine solution slowly under the temperature of 50-60°C with slightly shaking. After the solution turned into transparent, remove the unreacted bis(trichloromethyl)carbonate with argon. Then the solution was concentrated with reduced pressure distillation and was precipitated into excess cold n-hexane. Finally, the product was purified by dissolving into the mixture of hot ethyl acetate and n-hexane (1:1) and filtering to obtain the saturated solution. The product was separated out under static To obtain PEG-b-PLys, 2.6 g PEG-b-PLys(Z) was dissolved in 40 mL of trifluoroacetic acid and stirred for 0.5 h. Then, 4mL hydrogen bromide (HBr) (45% in acetic acid) was added into the solution and stirred for further 24 h at room temperature. The reaction mixture was diluted with 60 mL of distilled water and vigorously shaken with 400 mL of diethyl ether. The water phase was neutralized by sodium hydroxide and dialyzed against distilled water using a dialysis membrane (molecular weight cutoff = 3.5 kDa). The aqueous solution of purified product was lyophilized to obtain 1.08 g PEG 114 -b-PLys 44 (yield 64.8%).
Scheme S2. Synthesis route of PEG-b-PLys. 5 Characterization of loading of CAPE into micelles by UV-vis spectra. 
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